We have been investigating the molecular mechanisms that guide the migration of cortical interneurons from their origin in the subpallial ganglionic eminences (GE) to the neocortex. Numerous molecules such as transcription, motogenic and neurotrophic factors have already been demonstrated to play important roles in their migration. Earlier studies have suggested that cortical interneurons express neuropilin (Nrp) receptors, which enable them to respond to the chemorepulsion produced by class 3 semaphorins (Sema3A and Sema3F) expressed in the striatum. This repulsive activity in the developing stratum creates an exclusion zone for migrating interneurons and channels them into adjacent paths, leading to the formation of their migratory routes into the cortex. However, we have discovered that interneurons in Robo1 null mice (Robo1 -/-) migrate through the striatum en route to the cortex. Our recent studies have indicated that Robo1 controls the migration of cortical interneurons by modulating their responsiveness to semaphorins. Specifically, we have found, using in vitro assays, that GE cells taken from Robo1 -/-mice are markedly less responsive to Sema3A and Sema3F and this effect is not due to direct interaction between semaphorins and Robo1. Moreover, expression studies illustrated specific downregulation of semaphorin receptors (Nrp and plexin) in GE-derived cells of Robo1 -/-mice.
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Biochemical studies also demonstrated that Nrp1 is able to directly bind to Robo1. Our data demonstrate that Robo1 modulates semaphorin-neuropilin/plexin signalling to steer interneurons around the stratum and into the cortex. We are currently trying to identify downstream molecules that may be involved in this interaction. 
